The methylotropic yeast Pichia pastoris has demonstrated its suitability for large-scale 22 production of recombinant proteins. As a eukaryotic organism P. pastoris presents a 23 series of advantages at expression and processing of heterologous proteins when 24 compared with E. coli. In this work, P. pastoris has been used to express a scFv from a 25 human synthetic library previously shown to bind almond proteins. In order to facilitate 26 purification and post processing manipulations, the scFv was engineered with a 27 C-terminal tag and biotinylated in vivo. After purification, biotinylated scFv were bound 28 to avidin conjugated with HRP producing a multimeric scFv. The multimeric scFv 29 showed to maintain their ability to recognize almond protein when assayed in ELISA, 30 reaching a LOD of 470 mg kg -1 . This study describes an easy method to produce large 31 quantities of in vivo biotinylated scFv in P. pastoris. By substituting the enzyme or 32 fluorochromes linked to avidin, it will be possible to generate a diverse number of 33 multimeric scFv as probes to suit different analytical platforms in the detection of 34 almond in food products. 35
insects and mammalian tissue culture cells systems, that besides been auxotrophic can 48 employ cheap methanol as the sole source of carbon and energy (Cai et al., 2009; Cregg Five hundred microliters of supernatant from 95 selected P. pastoris clones were 155 filtered through a dot blot microfiltration unit (Life Technologies) to coat a PVDF 156 membrane (Immun-Blot, Bio-Rad). Membrane was then blocked with 3 % BSA (w/v) v/v) in 1% BSA, or alternatively with ExtrAvidin-Peroxidase (Sigma-Aldrich, SKU 179 E2886) (1:5000 v/v) in 1% BSA, and developing the membrane with a 180 chemiluminescent substrate (Clarity Western ECL, Bio-Rad). 181 One clone called PdBSF (Prunus dulcis Biotinylated Soluble Fragment, PdBSF), which 182 showed high color intensity in the dot-blotting analysis, was used hereafter. The 183 insertion of both plasmids was assessed by PCR with the primer pairs MJA254/MJA259 184 and MJA255/ MJA256. To that end, genomic DNA from PdBSF clone was isolated 185 following the procedure described by Harju et al., 2004, with several modifications. 186 Briefly, a single well-grown colony was resuspended into 200 μL of lysis buffer (10 187 mM Tris, 1 mM EDTA, 100 mM NaCl, 1 % (w/v) SDS, 2 % (v/v) Triton X-100, pH 188 8.0). Then, tubes were frozen at -80 ºC for 2 min, and boiled for 1 min. This procedure 189 was repeated twice. Two hundred microliters of chloroform was added to each sample, 190 and tubes were vortexed for 2 min and centrifuged for 3 min at high speed. The aqueous 191 layer was transferred to a new tube, and DNA was precipitated with ethanol.
192
Once the insertion of both expression plasmids was confirmed, PdBSF was inoculated 193 into 10 mL of YPD with 100 μg mL -1 Zeocin and 500 μg mL -1 blasticidin, and 194 incubated o/n at 30 ºC. Next day, 1 mL of this culture was inoculated in 600 mL centrifuged at 4000 g for 20 min at 4ºC to remove yeast cells, and the biotinylated scFv 203 purified from the supernatant as described in section 2.7. with a chromogenic substrate, 55 spots (57% of clones) showed high color intensity, 310 being indicative of a correct scFv expression. One of those 55 clones (named pMJA181-311 D8) was randomly selected to prepare competent cells to proceed with incorporation of 312 the BirA codifying sequence after the second transformation with pMJA180 vector 313 (Figure B, Supplementary material) . It is noteworthy to mention that Zeocin resistant 314 clones somehow resistant to usual doses of blasticidin employed in yeast were observed. 315 Therefore, to ensure the selection of co-transformed clones, blasticidin concentration 316 had to be increased up to 500 μg mL -1 . The level of antibiotic resistance reflects the 317 recombinant gene dosage of transformed P. pastoris (Nordén et al., 2011) , so it is usual to find that the best P. pastoris expressors also show higher antibiotic resistance Figure A : pMJA181 vector containing scFv and BAD nucleotide sequences constructed in pPICZαB plasmid (Zeo r ; integrative plasmid carrying the secretion signal sequence from the S. cerevisiae α factor prepro-peptide and functional sites for the integration at the 5'AOX1 locus of P. pastoris X-33).
